Introduction
Sarcoidosis, a multisystem granulomatous disorder of unknown etiology, is characterized by depression of cutaneous delayed-type hypersensitivity and a heightened helper T cell type 1 immune response in the affected organs. 1 Sarcoidosis occurs worldwide and affects young and middle-age adults of both sexes. Many patients remain asymptomatic, and spontaneous remission is common. Sarcoidosis usually follows a chronic course, sometimes leading to substantial deterioration in lung function. 2 Acute respiratory failure (ARF) is the most common admitting diagnosis in respiratory intensive care units, and the most common cause is ARDS. 3 Apart from the usual causes of ARDS, 4 there is a group of diffuse noninfectious parenchymal lung diseases that can mimic ARDS and present in an acute fashion and fulfill all or most of the clinical, physiologic, and radiographic criteria for ARDS. 5 Sarcoidosis, however, is not a listed cause of ARF. We describe a patient with ARF who was finally proven to have sarcoidosis on surgical lung biopsy. We discuss the literature on similar cases.
Case Summary
A 40-year-old man was admitted to the respiratory intensive care unit with history of breathlessness over the week prior to admission. He also complained of fever, cough, fatigue, malaise, and weight loss of about 7 kg in the preceding 3 weeks. There was no hemoptysis. He had had no exposure to dusts or fumes, either at work or at home. He was a surgeon by occupation. He had a history of intravenous pentazocine abuse and a smoking history of 20 pack-years. Prior to seeing us he had received multiple antibiotics, without substantial response. Radiograph showed bilateral peripheral reticulonodular shadows (Fig. 1) , and he was started on anti-tuberculosis treatment 7 days prior to admission at our institute. On examination, he was febrile (38.4°C) and had a heart rate of 106 beats/ min, a respiratory rate of 36 breaths/min, and normal blood pressure. There was central cyanosis. Auscultation revealed bilateral basal crackles. S pO 2 on room air was 80%, which improved to 92% with oxygen (F IO 2 0.4) via air-entrainment mask. Arterial blood gas analysis showed a P aO 2 of 63 mm Hg (P aO 2 /F IO 2 157 mm Hg). Electrocardiogram revealed sinus tachycardia but no other abnormalities. Echocardiogram was normal. Table 1 shows the results of investigations. Tuberculin skin testing with one tuberculin unit purified protein derivative showed no erythema or induration after 72 hours. High-resolution computed tomogram showed bilateral patchy ground-glass opacity, areas of peribronchovascular thickening, interlobular septal thickening, and septal nodules (Fig. 2) . Contrast-enhanced computed tomogram did not reveal any lymph nodes (Fig. 3) . Flexible bronchoscopy was deferred because of his hypoxemia, and he underwent surgical lung biopsy, with no complications. Histology revealed multiple compact noncaseating granulomas in the interstitium. Staining for acid-fast bacilli and periodic acid-Schiff stain for fungi were negative (Fig. 4 ). There were occasional giant cells with asteroid bodies. The overall picture was consistent with sarcoidosis, and our final diagnosis was sarcoidosis with ARF. He was started on intravenous methylprednisolone, 1 g daily for 3 days, followed by oral prednisolone (40 mg/d). The respiratory failure rapidly improved, and he was discharged within a week of starting glucocorticoids. Radiograph at 3 months showed clearing of the opacities (Fig. 5) , and he remains well.
Discussion
The initial diagnoses we considered in this patient with ARF and pulmonary opacities (ARDS mimic) were hy- Teaching Cases of the Month persensitivity pneumonitis, bronchiolitis obliterans with organizing pneumonia, acute eosinophilic pneumonia, tuberculosis with ARDS, and acute interstitial pneumonia, in that order. The diagnosis of sarcoidosis was a surprise only because of the rarity of sarcoidosis presenting as ARF. Our systematic literature search with the search terms "sarcoidosis" and "acute respiratory failure, acute respiratory distress syndrome, acute lung injury, ARDS, ALI" revealed only 5 cases of pulmonary sarcoidosis presenting with ARF (Table 2) in the world literature. 6 -10 In retrospect, the computed tomogram finding of nodular interlobular septal thickening does suggest sarcoidosis. Another interesting feature was the absence of lymphadenopathy, because sarcoidosis is often initially suspected when lymphadenopathy is prominent. Though the lungs are almost always involved in sarcoidosis, the presentation is usually not as fulminant as it was in our patient. Another feature was the elevated serum angiotensin-converting enzyme, which is produced by the epithelioid cells of sarcoid granulomas. Measurement of serum angiotensin-converting enzyme was introduced as a promising diagnostic test in the mid-1970s, 11 but its overall sensitivity and specificity are about 55% and 90%, respectively; many other disorders (eg, diabetes mellitus, cirrhosis, acute hepatitis, chronic renal disease, silicosis, Gaucher disease, leprosy, asbestosis, and berylliosis) also have elevated angiotensin-converting enzyme. 12 ARF in sarcoidosis can occur in situations other than pulmonary parenchymal involvement, but these are also very rare. Patients with cardiac sarcoidosis can present with acute pulmonary edema, which can lead to ARF. 13 Neurologic involvement can present with polyradiculoneuropathy and ventilatory failure akin to Guillain-Barré syndrome. 14 Laryngeal sarcoidosis with acute upper-airway obstruction can present with ARF. 15 
Teaching Points
• Sarcoidosis can occasionally present with hypoxemic respiratory failure and should figure in the differential diagnosis, even when lymphadenopathy is absent. In a large series of 274 confirmed cases of pulmonary sarcoidosis, pulmonary involvement without hilar/mediastinal lymphadenopathy was encountered in only 8% of cases. 16 • The present case highlights the potential value of biopsy in a patient with ARF. Without a surgical lung biopsy the diagnosis of sarcoidosis could easily have been missed and he would have received antibiotics and glucocorticoids. We think such misdiagnosis could cause underreporting of ARF in sarcoidosis, because many such patients might receive steroids in the management of idiopathic ARF, and the diagnosis is often not confirmed following improvement with therapy. In a recent study surgical lung biopsy in patients with ARDS led to a change in management in the majority of patients, with the addition of therapies in 60% and the withdrawal of therapies in 37%. 17 • This case demonstrates the chameleon-like presentation of sarcoidosis. Sarcoidosis should be considered in the evaluation of a patient with ARF of uncertain etiology. The diagnosis is established when clinical and radiologic findings are supported by histological evidence of noncaseating granulomas and the exclusion of other possible causes.
